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when your potato leaves tell you... 


its TOO LATE FOR 
TOP-PROFITS 


When potato plants show a 
yellowing between the veins of the 
lower leaves, like this, they lack 
available magnesium and can’t 
produce maximum yields and 
solid, high-starch content. 
Sul-Po-Mag” in premium-type 
complete potato fertilizers supplies 
the fast-acting, water-soluble 
magnesium needed in many potato 
growing soils to increase yields of 
U.S. No. 1 potatoes 50, 80, and 

100 bushels an acre. Premium- 
type fertilizers containing SPM 
also provide low chloride sulphate 
of potash. SPM does not increase 
the danger of potato scab. It is 
neutral and does not raise the pH 
of soils. Sul-Po-Mag in complete 
potato fertilizers is your assurance 
of a balanced combination of 
water-soluble double sulphate of 
potash and magnesium. 


Look for this identifying Seal of Approval 


when you buy. It’s your assurance of 


extra-value fertilizer. 
fertilizers guarantee 
Water Soluble Double Sulphate of Potash-Magnesia 
* 2MgSO4) 22% KO 18% MgO 


INTERNATIONAL MINERALS & CHEMICAL CORPORATION 
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Never before a blight 
fighter like this! 


Chem-Bam’s the only fun- 
gicide — liquid or other- 
wise — to feature U-101, 
an exclusive sticking agent 
that makes sure the fungi 
cide stays where it belongs 

right on the vines and 
plants. Not even rain or 
watering can wash away 


the Chem-Bam! 


Result? Your crops get 
fullest coverage and pro 
tection. And you make full 
profits. Your plants are 
greener . . . more succu 
lent. Your yield per acre 
is greater... 10% greater, 
according to tests made 
by a leading agricultural 
college. 


Chem-Bam with U-101 is 
easier to use, too. It mixes 
evenly and easily with 
water and insecticides. It 
gives finer distribution in 
the area sprayed. 

This year, play it safe... 
spray with Chem-Bam, 
the only fungicide featur- 
ing U-101! 


Contact your local farm 
dealer or write: 


CHEMICAL 
INSECTICIDE CORP. 


129 Montague Street 
Brooklyn 1, N.Y 


Plant, Metuchen 
New Jersey 


Free hooklet on blight 
control on request. 
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CARRY-OVER EFFECTS OF PCNB APPLIED TO THE 
FOR CONTROL OF POTATO SCAB! 


G. V. C. HovGHLANbD AND LILLIAN C, CAsSH* 


Previous studies (1, 2, 4, 5, 6) have indicated the effectiveness of 
PCNB (pentachloronitrobenzene) when used as a soil fungicide for the 
control of potato scab (Streptomyces scabies). Houghland and Cash (4) 
found that PCNB when applied to the soil at 100, 150, and 200 pounds 
(active ingredient) per acre was more effective in reducing scab than 
P-162 (hexachlorocyclopentadiene), paraformaldehyde, sodium ortho 
phenylphenate, or sulfur. However, they noted that vine growth was 
retarded for more than 44 days after planting when PCNB was applied 
at 200 pounds per acre. This effect became less pronounced as the season 
progressed, but at harvesting time the 200-pound rate had significantly 
reduced the total yield of potatoes. 

The favorable results obtained with PCNB in reducing scab in the 
previous tests indicated a need for further work to determine (a) the 
carry-over fungicidal effects of PCNB for more than one season, and (b) 
the persistence of phytotox1 effects on succeeding potato crops It was 
believed also that such tests would supply information to determine 
whether the initial cost of the fungicide could be offset, to some extent, 
through longer effectiveness. 

For this work, the field at Beltsville, Maryland, previously used for 
scab control tests, was prepared by reinoculating in| September 1954 
according .to the method of Houghland and Cash (3). At that time 
hydrated lime was applied at 1,000 pounds per acre to bring the soil 
reaction to approximately pH 6.0, and a rye cover crop was planted, 


1955 EXPERIMENT 


In the spring of 1955, PCNB* treatments were applied to the soil in 
the row mark and mixed. Katahdin potatoes were then planted by mae hine 
The action of the furrow-opening and the bedding disks on the planter 
eventually placed the PCNB in the ridge over the potatoes and in the soil 
surrounding the seed pieces. 

When the potato sprouts began to emerge, It was apparent that all 
the PCNB treatments had delayed sprout emergence to some extent 
This effect was barely noticeable on the 100-pound treatment plots but 
was more pronounced as the rate was increased to 200 pounds. Delayed 
emergence on the 175-pound and 200-pound treated plots was followed by 
retarded plant growth which persisted almost until harvest 

The results of the 1955 experiment shown in table 1 (A) are in 
general agreement with those obtained previously (4) In column 4, table 
1 (A), the vields of marketable potatoes from all the PCNB treatments 
show significant increases when compared with the untreated plots. Also, 


1 Accepted for publication January 7, 1957 

2Biochemist and formerly Assistant Pathologist, respectively, Horticultural Crops 
Research Branch, Agricultural Research Service, United States Department of Agri 
culture, Beltsville, Md. 

3PCNB supplied by Olin Mathieson Corporation, Baltimore, Md 
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the 100- and 150-pound treatments each produced more marketable 
potatoes than the 175- and 200-pound treatments. Nugent (5) and Fink 
(1) likewise reported that the effectiveness of PCNB tended to decrease 
with higher rates of application, but they suggested no satisfactory 
explanation 

In making comparisons of the marketable potato yields from treated 
and untreated plots in the present experiments, it should be borne in 
mind that the field was heavily infested with scab. Therefore, the untreated 
control plots produced potatoes that were more heavily scabbed, perhaps, 
than those that might ordinarily be found in a commercial field. Although 
this condition made the fungicide test more severe, it also tended to 


TABLE | Ii ffects of soil ap pli ations of PCNB for control of potato scab. 


periment 


Marketable Tubers Scabby Potal Yoeld Soil Reaction 
Lbs. per per \cre lubers pe per \cre 
\ \ere 
\ere > (a) (a) > H 
é ng al st 
( Active ret Diff. from) Bus. Diff. trom OH 
Ingredient ) nt US Pet CK 
100) 2 427.8(d) 
150 17.9 +417.5(d) 
175 + 146 74 181.8 —48.6(b) 
iM) A009 29 51d) 


veriment applied ) 


119.4 $3.7 (+ 
17446 
101.2 27 6¢(b) 


1k? 2 


é $0.5) 
70.8 | 4108.7 ( 29.2 ) 1.9(d) 


73.6 28.4 


(a) = 6 Paired comparison Highly sigmiti 
(b) Significant (d) Not significant 


emphasize the effects of the treatments, since they were compared with 
the heavily infested checks. Soil naturally and uniformly infested would 
have been more desirable for the tests, perhaps, but such an infestation is 
rarely found 

The effects of PCNB on total yields were also similar to those 
previously reported (4). In table 1 (A), column 8, yield increases are 
reported for the 100- and 150-pound treatments which, although not 
significant, are similar to those reported by Nugent (5) using 50 to 174 
pounds of PCNB. The reduction in total yield obtained in the present 
experiment from 175 pounds PCNB per acre undoubtedly was caused by 
the phytotoxic action of the fungicide at this rate. No explanation can be 
given why the 175-pound rate reduced the yield more than the 200-pound 
application 


(CK) 27 11.9 BR] 4 67 
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1956 EXPERIMENT 


To obtain information on the carry-over effects of PCNB in the 
soil and the persistence of phytotoxicity, the 1955 experiment was repeated 
in 1956, but without further treatment with PCNB. 

After the 1955 crop was harvested, permanent stakes were set so 
the plots could be relocated in 1956. The land was disked in 1956 instead 
of being plowed in order to avoid transfer of soil as much as possible. 
Two-row plots were laid out exactly as they were in 1955, and Katahdin 
potatoes were planted with a l-row planter adjusted to apply 1,800 pounds 
of 5-10-5 fertilizer per acre, in bands. 

When the potato sprouts emerged, it was evident that the PCNB 
treatments applied the year before were noticeably delaying the rate of 
emergence. The effect was barely detectable on the 100- and 150) pound 
treated plots, but very noticeable on the 175-and 200 pound treated plots 
Plant growth was retarded at the two higher rates of application for more 
than 50 days after planting. 

The carry-over effects of the PCNB treatments on scab control and 
vields are shown in table 1 (B) and figure 1. It appears from table 1 


BUSHELS PER ACRE 


Marketable 
300-1955 — pascabby 1956 


0 
POUNDS PCNB PER ACRE 


Ficure 1.—Effects of PCNB on the growth of Katahdin potatoes and on 
during the first and second seasons after application 


(KB) that all PCNB treatments, the second year after application, increased 
the yields of marketable potatoes, when compared with the control plots. 
However, these results when compared with those for 1955 in table 1 
(A) and figure 1. show that the amount and percentage of sé abby potatoe 
in every case appreciably increased in 1956. These data, graphically 
presented in figure 1, indicate quite clearly that the fungicide had, after 1 
vear, lost much of its original effectiveness on scab. 
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The total yields of potatoes were, in general, less affected by the 
PCNB treatments in 1956 than in 1955, although phytotoxic effects were 
still evident. One exception was the 175-pound treatment which reduced 
the total yield significantly in 1956 as it did in 1955, producing more than 


a 40-lushel decrease each year. 


SUMMARY AND CONCLUSIONS 


The results of experiments conducted over a 3-year period, 2 of which 
are reported here and 1 elsewhere (4), indicate that PCNB is an effective 
soil fungicide for the control of potato scab. Its fungicidal effects were 
greater during the first season after application. When no further PCNB 
treatments were applied the following season, the percentage of scabby 
potatoes was multiplied 3 to 5 times, indicating a substantial loss of effec- 
tiveme 

Krom the standpoint of fungicidal effect and phytotoxicity it would 
eem that not more than 150 pounds per acre of PCNB should be applied 
in the row for seab control on potatoes. In these experiments, the lowest 
rate of application, 100 pounds per acre, was effective the first season, but 
after one year fungicidal action was appreciably reduced. Both Nugent 
(5) and Kink 1) have reported effective control of potaty se ab the first 
season with applications of 25 pounds PCNB per acre. At the present time, 
the cost of PONB and its limited effectiveness restrict its use to low rates 
of application 


Potato growers confronted with a scab problem caused by soil infesta- 


tion can use one or more of several remedial measures all of which have 
proved helpful under different circumstances. A scab-resistant potato 
variety can be grown, such as Menominee, Ontario, or Cherokee ; sulfur 
can be used or an acid-forming fertilizer; PCNB (Terraclor) can be 
applied; or, as a last resort, where the infestation is extremely severe, 
another crop ean be grown. In fields that are only lightly infested, PCNB 
or sulfur can be applied to the scab-infested areas as a precautionary 
measure to keep the organism from spreading. The fungicidal action of 
PONB, however, will be much less effective the following season unless 
treatment ts repeated 
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INTERACTION OF TEMPERATURE AND MOISTENING 
AGENTS IN THE GERMINATION AND EARLS . 
DEVELOPMENT OF POTATO SEEDLINGS! 


G. P. STEINBAUER? 
| Because of difficulties encountered in obtaining rapid and uniform 4d 
, | germination of certain lots of potato seeds used im the potato breeding 
' program at Michigan State University, the late Dr. J. Muncie suggested to : 
the writer in 1952 that further experimentation on potato seed germination 
would be desirable. A review of the literature indicated that) similar 
difficulties had appeared elsewhere and had led to several studies on the : 
problem (3, 10, 11, 12). In brief, the experiments indicated that potato on 
sced exlubits dormaney, which is most pronounced immediately after 
harvest, that the seeds are often highly temperature sensitive, that the 
dormant seeds do not respond to “prechill” treatments, nor to the applica 
tion of such chemicals as ethyl alcohol, hydrogen peroxide, and ethylene 
Stier (11) has suggested that seed dormancy is caused by restrictions of : 
the enveloping layers of the seed rather than the embryo itself : 
It occurred to the writer, that in view of the frequent use of nitrate t "| ; 
1 solutions to break seed dormancy (1, 6), further attention might be given i 
| to its use In Improving potato seed germination. The use of mitrate solutions 2 
has been effective to enhancing germination of seeds of many solanaceous : 
; plants such as cultivated and weedy plants of the genera Capsicum, = 
Lycopersicum, Physalis and Solanum (1, 5, 6, 7, 8, 9). Furthermore - : 
Dunlap (4) has poimted out that when seedlings are grown in sand or a 
similar substrates, rather than soil, as a means of reducing losses from : 
" “damping-off” organisms, many of them, including tomato, show marked 
improvement in early growth when nitrate solutions are used as the 
moistening agent. Clarke and Stevenson (3) mention the use of KNOs 
solution in germinating a lot of potato seed (S, 245-25 self pollinated ) 
but did not observe significant imereases percentage or velocity of 
germination 
/ 
MATERIALS AND Mertitops 
eight lots of potato sced were available tor tudy®. Two of these, 
F from Katahdin, and from mixed seedlings, were prepared from recenth 
' harvested seed balls, by pulping, washing and drying. Six lots were of 
known parentage, previously used in the potato breeding program at 
| Michigan State University. These had been stored dry and varied in age 
from two to six vears. 
a In the first experiments, lnmited to the recently harvested seed, tour 
| constant and one alternating temperatures were used with water, and 0.2 : 
4 
1 Accepted for publication January 3, 1957 
Published with approval of the Director of the Michigan Agricultural Iexperiment 
Station, East Lansing, as Journal Paper No. 2004 
2 Associate Professor of Botany, Department of Botany and Plant Patholog Michigan 
State University, East Lansing, Micl ef 
‘Seeds and seed balls were supplied by Drs. J. Muncie, W. J. Hooker and FE. Wheeler, ek 
4 all of Michigan State University, Fast Lansing, Micl 
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per cent potassium nitrate (KNO sg) as moistening agents to determine the 
interaction of these two variables on germination. These first tests were 
started three weeks after the seeds were harvested. Other treatments 
included use of a one-week prechill at 5° C. prior to the temperature and 
moistening agent treatments, and also treatment of the seeds with | per 


cent thiourea and corrosion of the seed coats with concentrated sulfurte 
eid prior te) germination 

since the. tirst experiment had indicated benefit from the use of 
nitrate solution, a second group was set up dealing with the response ot 
ceeds to water and nitrate solutions at 20°C. and 20°-30°C. In addition 


tev thre percentage ind speed of germination, measurements were made oft 
hypocotyl or stem lengths. Because of the labor involved, stem/root ratios 
vere calculated only on seedlings of the Katahdin variety 

PERIMENTAL RESULTS 


Phe influence of temperatures and morstenmg agents on the germina 


on ot 3 week old seeds ts own in table 1. Seedlings of the nitrate solution 
ery vere noticeably larger than those of the water series even when the 
percentage germination was the same. Use of the one week prechill priot 
te the other treatments did not significantly imerease germination percent 
ge or speed. Addition of one per cent thiourea to the moitstening agents 
did not enhance germination, Corrosion of the seed coats with sulfuric acid 
for periods ranging from 1 to 5 minutes, followed by thorough rinsing im 
pray tor the treatments gave negative sults In all 
but the very shortest exposure to acid there was a warked merease m 
mold on the seeds, suggesting injury to the embryo 

Results of the second group of experiments are shown 1m tables 2 
and 3. Since these were carried out six months after the first series, higher 
verminations were obtained for the Katahdin and mixed seedling groups 
than in the first experiments carried out shortly after harvest These seeds 
had probably emerged from. the highly dormant state by this time 

In a test dealing with interaction of temperature and nitrates on non 
dormant seeds it was observed that equally good) germinations were 
obtained at constant 20°C. and alternating 20°-30%( Constant 15°¢ 
constant 25° ¢ and constant 30°C produced significantly percentages 
of vermination, Although the percentages of germinations were the same 
there was greater speed of germination (time required for attaimment of 
50 per cent of the final germination ) at 20° C. when nitrate was used as a 
went of mitrate on the 20 series cid not re sult 
increased germination rate, Size of seedlings was significantly improved 

hoth temperatures at 14 days when nitrate solution was used in place 

el 

\ limited number of tests using silica sand and also vermiculite gave 
result imular to those in which blotters were used. There was no advan 
tave in the use of nitrate solution as a morstening agent in the soil tests 


DISCUSSION 


From the above results it becomes evident that although dormancy 
is very common in recently harvested potato seed there may be .wide 
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TABLE | Germination of recently harvested seeds of potato as influenced 
hy temperature and motstentng agents, 


Percentage Germination at 14 Days! 


Katahdin Seeds Seeds of Mixed Origu 


Water KNO, Water KNO, Pet 


cent) cent) 


Pemperature 


1 Based on 2 x 100 seeds on top of two thicknesses of blotter in petri dist 
“Sixteen hours at the lower temperature and eight hours at tl lngher temperature 
daily 


Seed germination and stem growth of potato seedlings to lf 
days in relation to type of morstening agent 


Percentage! Stem (hypocotyl) Length 
Germination in 
(origin of Seed Per cent 
Potassium Potassiun 
Water Water Increase 
Nitrate Nitrate 


vith KNO 


24 70 
) 


Menor 


| 
seedling 


'Based on 3 x 100 seeds on blotters in petri it 


‘Based on 75 measurements (3 x 25) for each treatment 


of different concentrations of on the percentage 
gerimimation and sfem/root ratto of ccdl oT o month old 
eed from Katahdin potato: 


4 
4 
| 
a 
| — 
15° ¢ 0) 0) 0) 30 
| 20° 32 So Oty 
{ 2-30° C2 20) 62 ov) 
PABLE 2 
BP 290-7 x BP 254-5 
BP 229 x BP 179-1, 1952 93 | 12.4 17.6 
BP 190 BP 218-4, 1952 95 92 12.8 
BP 256-7 x BP 191-10, 1952 92 92 15.4 279 
BP 256-7 x BP 218-4, 1952 7 85 13 2.4 07 > <i 
\ 
tom Root Lengtl ter ot 
l per cent K NO x7 7 14% Loo 
2 pet nt KNO 16.2 1.64 
| “Based on 50 mea ements at cat eatin 
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differences in the degree of dormancy. Thus, wlhule the optimum 
temperature for the Katahdin seed was 20°C. equally good germination 
was obtained for a second lot of seed using constant 20°C., and alternating 
20°-30°C. However all lots gave as good or better germination at 20°C. 
than other temperatures or temperature combinations. This finding 1s im 
agreement with those of Stier (10) who also found 20°C. superior to 
other temperatures. In the non-dormant seed 20°C. and 20°-30°C. were 
equally effective temperatures for germination. Neither the thiourea treat 
iments nor use of concentrated sulfuric acid improved the germination of 
the dormant seeds. 

Phe response of the potato seeds to potassium nitrate as a motstening 
agent, varied, It increased the percentage of germination in one of the 
two lots of dormant seed and increased stem elongation im both In only 
two of the eight lots of non-dormant seed did nitrate solution increase the 
total germination. It increased the germination rate at 20°C. but not 
20-30°C. However, in both dormant and non-dormant seeds there was a 
marked increase in size of seedlings when nitrate was used in place of 

ater, Stem elongation im particular was increased. This led to a greater 
stem/root ratio, Such imereases in stem/root ratio are suggestive of a 
need for exogenous supply of nitrogen for maximum early development, 
such as observed by Bosemark (2) in his studies of influence of nitrogen 
on root growth. These results point to the advantage of using nitrate 
solution in place of water as a moistening agent when potato seeds are 
germinated in blotters, sand er vermiculite in the laboratory, or when 
verminated in the greenhouse in media other than soil. As indicated in 
table 3, the optimum range of concentration of potassium nitrate for seed 
germination is between O.1 per cent and 0.5 per cent. 


SUMMARY 


Germination studies on eight lots of potato seed of various ages and 
origins substantiated the findings of other workers that for recently 
harvested seed a temperature near 20°C. is preferred over either ligher 
or lower temperatures for germination. Some lots of recently harvested 
ced may also germinate at 20°-30°C 

For non-dormant seed either constant 20°C., or daily alternation of 
20°C. to 30°C) were equally effective in the attainment of maximum 
vermiunation 

Substitution of potassium nitrate solution in place of water as a 
moistening agent increased the percentage germination in one of the two 
lots of dormant seed but not the other. Nitrate solutions also increased 
the velocity of germinations for all lots of non-dormant seed at 20°¢ 
hut not at 20°-30°¢ 

Phe use of nitrate solution imereased the size and stem/root ratio 
of all lots studied at all temperatures. Optimum concentration of the 
potassium nitrate solution is O.1 to O.S per cent 

Qn the basis of the above experiments it appears likely that 
inerease im size, and, in some instances, rate of germination, will occur 
vhen potassium nitrate solutions are used for seed germination tests im 
the laboratory and for growing seedlings in the greenhouse in media such 
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as sand or vermiculite. The use of the nitrate solution should be limited 
to the initial motstening of the substrate. Replacement of water lost) by 
evaporation should be with tap or distilled water to prevent excessive 
accumulation of nitrates 
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EFFECT OF TEMPERATURE ON BACTERIAL INOCULUM 
FROM RING-ROT-INFECTED TUBERS AS SHOWN BY 
STAINING TESTS AND BY INOCULATION STUDIES! 


G. H. Starr? ann L. R. Frna* 


During the years that research was being conducted by the senior 
author with ring rot of potatoes, particularly on the use of inoculum, the 
question was often pondered, “What is the effect of temperature and of 
other factors on the viability of the bacteria when used as a suspension” ? 
Finally, it was decided to test the factor of temperature, at least rather 
extreme temperatures and the possible effect on the viability of these 
bacteria 


PERIMENTAL PROCEDURES 


\ suspension of ring-rot bacteria was made by using 7.5 grams of 


bacterial ooze squeezed from infected tubers to 250 c.c. of distilled water, 
mixed thoroughly by means of an electric stirrer. This suspension was 
then divided and to each was added an equal volume of distilled water. 
One solution was held at a temperature of 38°F. while the other solution 
was held at a temperature of approximately 83°F. Both were used in a 
series of inoculation tests. The tubers to be inoculated in these tests were 
cut into halves. One-half of each tuber was used for the 38° F. test whereas 
the other half was used for the 83°F. test. Ten such tubers were cut into 
halves for each test made. These were placed in a 10-inch moist chamber 
vessel containing the inoculum. The two tests were run simultaneously at 
the temperatures indicated. Each series of 10 seed-pieces was left in the 
ring-rot suspension for a period of 60 minutes. Immediately after the 
seed-pieces were removed, the suspension was well mixed and samples 
were placed on each of two slides, three drops to a slide. Such a test was 
made after each lot of seed-pieces was removed from the inoculum. Then 
several series of tubers were treated, one after another, until 10 lots had 
heen inoculated. After this, the tests were intermittent being made after 
the suspension had stood for 25, 30 and 48 hours. 

\fter the inoculations were completed, the seed-pieces were planted 
at the Agronomy Farm, Laramie. All seed-pieces were spaced 18 inches 
apart in the rows which were 36 inches apart. The plants were inspected 
several times during the summer for ring-rot symptoms and final readings 
were made on September 7. Each plant was carefully inspected for ring-rot 
symptoms which, if present, were evaluated as to degree of infection. 
For this purpose a scale of 0 to 5 was used (0 = no ring rot, 5 = leaves 
completely browned by infection ) 

The shdes with the representative samples of the suspensions were 
heated, stained and examined for relative amounts of gram-positive and 


' Accepted for publication December 17, 1956 

“Formerly Plant Pathologist and now Director of Agricultural Extension Service 
University of Wyoming, Laramie, Wyo 

‘Formerly in Department of Bacteriology and Veterinary Science, University of 
Wyoming, and now in Department of Bacteriology, Kansas State College, Manhattan, 
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gram-negative bacteria .The readings are shown, together with the accom- 
panying percentage and severity of ring-rot symptoms for the various lots 
moculated. 


Temperature Jacteria in 
of Inoculating Suspension? Ring-rot Symptoms 
Suspension 
in 
Fahrenheit 


Lot 
Number! 


Gram (;ram Per cent? Severity* 


100 


XY 


100 
xu 


1Also number of hours that suspension stood before it was used to inoculate tubers 
“Arbitrary figures used to show the relative number of bacteria present on slides. 
%Percentage of plants showing infection 

4Average severity of ring-rot symptoms where maximum infection 


SUMMARY AND CONCLUSIONS 


Although the results are somewhat erratic, they do show that bacterial 
suspensions were greatly affected by temperature. When kept at a low 
temperature (38°F.), the suspension could be used for 48 hours, or 
possibly more, without greatly affecting the viability of ring-rot bacteria 
as shown by the percentages of infection obtained in the potato plants 
However, the severity of symptoms was reduced somewhat in the delayed 
treatments. On the other hand when the inoculum was kept under warm 
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conditions, (83°F) it deteriorated rapidly after 10 hours and produced 
no ring-rot symptoms at all in the potato plants. 

In the stained slides, there was a tendency in both temperature series 
to find relatively less gram-positive bacteria, (ring-rot type) with continued 
use of the suspension. The gram-negative bacteria (soft-rot type) varied 


but little in abundance under cool conditions but did increase enormously 
in the suspension when used 25 hours or more. 
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ILISULU POTATO INDUSTRY 


IN 


TURKEY 


NEWS AND REVIEWS 
POTATO INDUSTRY IN TURKEY! 
KamMIL Ivisutu? 


The potato was introduced from Russia and the Caucasus into the 
eastern part of Turkey about 85 years ago and into the western part from 
Europe about 50 years ago. Production of the crop increased rapidly during 
the last 50 years in the neighborhood of Adapazare. This now is a famous 
early potato production area, Commercial production has developed extens 
ively in two places—one in the northeast, the other in the northwest part 
of Turkey. However, the crop is being grown and used as food by the 
people in all parts of the country. 

\creage and yields are increasing from year to year so that the crop 
constitutes an important part of the total income of Turkey. According to 
the general directory of statistics of June 1953, the income from potatoes 
was 85,601,000 Turkish liras or $30, 575,000." 

In the 20 years from 1933 to 1952 the area used for the crop increased 
from 35.502 hectars* (84,755 acres) producing 106,809 tons (234,047,890 
pounds or 3,887,666 bushels( to 110,103 heetars (250,256 acres) producing 
870,000 tons (32,045,000 bushels). This was approximately an increase 
of three fold in area and eight fold in production per acre, indicating a 
great improvement in production practices during these 20 years. Thi 
total area grown, the total production and the yield per acre (or per dekar ) 
are reported in table 1. 


Potato PropuctTion AREAS 


Some potatoes are grown in all of the provinces in amounts ranging 
from Y acres in Hakkari (extreme southeast) to 2936 acres in Kastamonu 
(northeentral). (For location of provinces see map in figure 1.) The 
major producing provinces grouped by areas and some of the characteristics 
of each of these areas are the following : 


Northeastern: Mostly high dryland area with cool summers that are 
favorable for growing seed potatoes. The most important provinces here are 
Trabzon, Ordu, Erzurum, Coruh and Kars, (Table 2). 


Central: The most extensive area, where irrigation is necessary because 
ot low rainfall, the provinces of greatest production are: Konya, Kayseri, 
Kutahya, Yozgat, Nigde (chiefly Bors County) and Sivas 


Northwest: Famous because of very high yields per acre: Cankiri, 
Kastamonu and Zonguldak. 


*QOne hectar 2.47 acres One acre 0.046 dekar or 1000 M# One metric ton 
(1000 kgs.) 2184 Ibs. or 36.4 Bus. (60 Ibs. per bus.) 
1 Accepted for publication November 14, 1956 
2Department of Plant Industry, College of Agriculture, University of Ankara, Turkey 
Prepared when in residence at the University of Nebraska, October 1955 to October 
1956 as a participant in the University of Nebraska International Cooperation Admin 
istration Program for educational services to Turkey. The author wishes to acknow 
ledge extensive cooperation of H. O. Werner in the preparation of the English 
version of this paper 


$In 1956 the official exchange rate of Turkish lira to U.S. dollars was 2.8 to 1 
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TABLE 1 Potato production in J urkey 1947-1953. 


Yield pet 
Dekar Acre 
M. Tons  (Bushels) Hectars (Acres) (Kgs.) ( Bushels 


Production \rea 


325.410 (11,954,500) 62,467 (149,300) 520.9 (75.8) 
454.356 (16,540,160) 65.764 (162,600) 690.8 (100.6) 
414,509 (13,891,440) 67,241 (166,100) 616.4 
605.220 (22,030,280) 75,492 (186,500) 802.2 
675,921 (24,600,900) 85.538 (211,200) 79).2 
870.000 32,045, 000 110,103 (250,300 ) 790.2 
1,000,000 (36,400,000 ) 115,000 (253,000) 950.0 
1.000.000 (36,400,000 ) 109,000 (226,005) 912.0 
1.116.000 (40,626,100) 109.000 (226,005) 1023.8 


Lfcewo 
9000 Tows + 600 
MEDITERRANEAN SEA & . AREAS FoR GROWING 


a 


Production of potatoes and acreage in the various provinces of Turkey as 
well as designation of the principal seed potato growing areas 


Sea of Marmara area: Includes Kocaeli, Adapazari (very important early 
crop areay and Bursa m which ts Inegol County where rich flat land is 
very productive. Some seed potatoes are grown here. 


West: Izmir, where Odemis County is most important. 


South: Antalya and Adana provinces and valleys in other provinces of this 
veneral area. Here spring occurs earher than elsewhere, summers are hot, 
winters very mild. Early maturing varieties are grown for the early 
markets 


CLIMATI 


Phe climate and soils in more than 90 per cent of the country 1s 
suitable for potato production but there is great variation in rainfall, 
temperature, wind, cloudmess and light intensity in different parts of the 
country. At Ankara in the central Anatolian plateau, winters are cold and 
hot summers are dry as in the central western plains area of the United 
States. The Adana vicinity 12 south Turkey has a climate similar to Florida 


} 
Year 
1947 
1048 
1949 
1950) 
1951 \ 
1953 
1954 
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laste 2.—Potato production in the leading provinces yrouped by general 
geographic regions. (Sixteen-year averages 1937-1952) 


\rea Production Unit Yields 
\rea and Metri Per Per 
‘ 
Provinces Hectars \cres Ton Bushels Dekar, \cre, 
Kes Sushels 


Northeastern 


Trabzon 3,283 8,109 21,251 773,530 053 95 
Ordu 2751 6,794 16,538 601,980 60] x9 
Erzurum 3500 8.045 8.857 323,394 743 110 
Kars 1,734 4,283 YR813 357,226 505 83 
Coruh 1,006 2,285 3,967 144,412 394 58 


Central 


Konva 3.853 9 516 37.05] 1.347.056 963 142 
Kayseri 3,453 8,528 20,384 741,978 590) 87 
Kutahya 2.749 6.790 19.718 717,733 717 106 
Yozgat 2,256 §,572 14,318 §21,171 634 93 
Nigde 4,003 Y 887 13,434 488.997 761 49 
Sivas 1,526 3.769 13.510 491 809 13] 


North Central 

Cankiri 3,186 7.869 285 774,775 608 
Kastamonu 1.189 2,936 ®.857 323.394 744 110 
Zonguldak 2.059 5.086 13.875 505.096 679 
West 


Izmir 1,820 4,496 11,108 404,308 O10 


South 


Antalva 1,265 3.125 5.5 201 892 438 64 


Adana 


103,276 376) 


Sea of Marmara 
Bursa 2,845 
Kocaeli 


()27 800 562 &3 
431.957 7% 


and some of the other southern states of the United States. The climaty 
characteristics of two widely differing areas, Ankara and Adapazari are 
shown in table 3. 

About 60 per cent of the crop is raised in home and commeretal 
vegetable gardens, 20 per cent on large exclusive potato farmis and 20 per 
cent on other types of farms The large specialized farms are im the exten 
sive commercial production areas or near the large towns such as Adapazari 
and neighboring areas close to Istanbul which being a large city is a good 
market. Large farms also occur in Izmir province where a good market 
exists in the large city of Izmir. 

on these large specialized farms—-where yields are high potatoes 
are grown in rotation with small grain, corn or tobacco 

\ very interesting method used in small vegetable gardens where land 
is very expensive is the “pit” or “mine shaft” method as shown im figure 
2. With this method the seed potatoes planted at the bottom of a pit 2 to 
4 feet deep and 12 to 18 inches wide are covered with rich soil (50 per cent 
soil, 50 per cent animal manure). As the plants grow, loose soil ts filled in 
layer by layer until the pit is full. Yields are 12 to 16 Ibs. per plant 
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Tabie 3 Climatic characteristics of two widely differing areas. 


( Averaqes lor 25 years 1926-1950. } 


Rel: W ind- Amount of 

Precipitation Temperature yt Velocity Sunshine 
yee and Direction Hours per 

’er cent 


Mm. (in.) M/see (m.p.h.) Day 


Ankara 


Annual 

\pr.-Sept 
\pril 2 2 
May } (61.0) 
J 5.7 (O80) 
July 5 (738) 
\ug (73.9) 


Sept (67.0) 


wa 


\dapazari 


\nnual (57.0) 
\pr.-Sept (67.0) 
April (54.0) 
May 5 (64.0) 
J 7 2 (09.0) 
July 5 ) 2 (73 
\ug $4 23 ( 


Sept 


1.8) 


“) 


/ 
( 


*Total sunshine hours for April through September 


\luvial soils —very good for growing potatoes—— oceur in flood plains 
along rivers or in river deltas in the provinces of Adapazari, Duzce, Hendek 
(northwest), Odemis (west), Antalya and Cukurova (south, early crop ). 
Because of the high temperatures and high humidity in these areas, diseases 
amd insects increase more rapidly than elsewhere. In many small areas 
throughout the country where climatic conditions are favorable for potatoes 
some soils are suitable for the crop. Some of these areas are on the plateaus 
or mountains and most but not all of them require irrigation. Thus potato 
growing areas are scattered throughout the country like islands. In these 
cattered areas potatoes are grown chiefly by the village people on their 
small family farms 


Potato growers generally recognize that it is necessary to prepare a 
good seed bed for potatoes. With irrigation farming. the first and deepest 
plowing (7 to 10 inches) is in the fall after small grain, alfalfa, corn, beets 
or tobacco. With dryland culture plowing is not so deep, partly to avoid 
depending on the weather and previous cropping. This land is again plowed 
losing soil moisture. Fall plowing is done any time during the fall, 
er ce or twice in the spring, but then not so deeply. 


In some regions with sufficient rainfall during the growing season the 
water table is only 3 to 5 feet below the surface 


= 
Oa 48 2.5 (20.1) BE 1874.4* 
j 56 20 (18.8) 8.9 \ 
50) 28 (18 11.3 
— 42 20 (21) 12.6 
4 28 (18.8) BE 7.8 
| 
42 1.4(11.2) SE 
09 1.4(11.2) SE 1659.4* 
70 1.6 (12.8) SFE 66 
70) 1.6 (12.8) SE 8.1 
67 1.6 (12.8) SE 10.6 
07 1.5 (12.0) SE 12.6 
67 1.4 (11.2) SE 10.7 f 
73.0 (2.9) 192 72 12( 09) SE 78 
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ax | 
Foot wile” 


some small vegetable 


Picture 2.—Pit or mine shaft method of potato production used im 
gardens 


FERTILIZATION 


\nimal manures are preferred because af the better soil pliysical 
conditions they bring about. Most farmers are assured sufficrent: manure 
for potatoes because of the millions of sheep, goats, cattle and horses that 
are being raised. The amount used is usually about & tons per acre, 
ordinarily applied in the fall 

Many growers, especially im irrigated areas, use commer ial fertilizers 


The amounts of the various types usually used are: 


70-120 Ibs per acre 


Treble superphosphate (40-45 per cent P20; ) 
140-250 


Superphosphate (16-18 per cent P2Os ) 


Ammonium sulfate (25 per cent ammonia ) 40-100 
Ammonium nitrate (30 per cent NO*) 30-50 
Potassium sulfate* (16 per cent ) 20-80 


(*Seldom used as most soils have sufficient K.) 


Some farmers use both animal and commercial fertilizers. Commercial 
fertilizers are usually applied to the soil in the furrows opened for planting 
Some growers plow under green manures such as alfalfa, broad beans, et 
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Crore ROTATION 


In all potato producing areas there is usually an interval of two to 
four years between potato ¢ rops. Crop rotations stabilize the potato acreage 
and distribute the risks and labor among other farm enterprises. On 


irrigated land, rotations including alfalfa and sweet clover are best. Some 
desirable rotations are: 


No First Year Second Year Third Year Fourth Year Fifth Year Sixth Year 
1 Potatoes Cereals Jeets Tobacco Potatoes 

Potatoes Corn \lialfa Alfalfa \lfalfa \lfalfa 

3 Potato Jeans Cereals Tomatoes Sweet clover 

4 Potatoes Broad beans Vegetables Cereals Potatoes 


On dry land, cereals and watermelons are commonly the other crops 
in the rotation 

The planting seasons in the various parts of the country occur during 
the four months as follows: 


In the south—-especially Adana and Mersin provinees—in early March ; 
In the west-—middle or late March : 

Bordering the Black Sea—late March or early April; 

Interior portion—amiddle or late April; 

eastern part-—early or mid June ; 


Mountain areas —late June or early July. 


Tubers weighing 70 to 80 grams are usually planted. Cut seed is 
seldom used, Planting is usually done by hand into furrows opened with a 
tractor or horse. Potato planting machines are seldom used, as they are 
too expensive for the family farmers. Spacing in irrigated fields is usually 
16 inches in rows 34-35 inches apart. On dryland the spacing is 20 by 40 
inches 


SEED PRODUCTION 


There ts no seed potato certification program in Turkey, but one 
should be developed soon. In some of the high lands conditions are very 
suitable for growing good seed potatoes. The best seed potato producing 
areas are the following (See figure 2). 


Northeast: Highest portions in Trabzon and Kars. 


Central; Nigde (Bor County—usually a cool area ) 


Northwest: Kastamonu and Bolu (many small high altitude areas ) 


West: Odemis (some villages on mountains near the Aegean Sea have a 
cool climate, also at some places on the Uludag Mountains in Bursa 
Province, Some seed potato research is being conducted here by the 
Regional Agricultural High School and the Regional Agricultural 
(thee 


Unfortunately there is now no statistical information about the amount 
of specialized seed potato production in Turkey. The widespread occurrence 
of fusaria and virus diseases and the unsatisfactory storages create serious 
problems for seed potato producers 
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ARIETIES 


The University of Ankara has tested 61 variettes. The characteristics 
of the six varieties that appear best, or are grown most are as follows: 


Variety or Per cent of Yield Provinces 
Number | Share Color Fresh Weight Bu W here 

Skin | Interior Starch Prote Ash Grown 


Sarikiz \W 11.9 24 1.3 63.5-102-3 \dapazari 

to 
Trabzon 
patatesi 8.0 | LBr \ 14.2 2.2 1.1 67.5-70.8 Duzce to 


Malt Prabzon 
Malta 
patatesi 


Red potato 
(6-176) 


Red potato 
(8-224)2 
Coruh 


102! DY 14.8 2.1 1.1 li4 Odemis 


(izmir) 


Shape: R Round, O = Oval; Color—Skin: W White, Br Brown, Re = Red 
Interior: Y Yellow (L Light, D Dark), W W hite 

All are grown primarily for table use, but those marked! are most useful for starch 
extraction. The first two are earlier than the other varieties 

1Very useful for starch manufacture. 
2Sometimes called “white potato” because interior is white 


IRRIGATION 


Most potato production is with irrigation with water from rivers, 
springs and lakes or from dams, irrigation canels or pumping systems 
The provinces where irrigation is seldom used because rainfall 1s adequate 
are: Duzce, Hendek, Adaparazi and some parts of Bursa, Inegol, Bolu 
in the northwest and some parts of Izmir in the west and Zonguldak, 
Kastamonu, Samsun and Ordu in the north. Usually 3 to 4 or even 6 
irrigations are used per season. With light soils the interval between 
irrigation is usually 12-14 days, and with heavy soils 18 20 days 

Much of the harvesting is with hand hoes, spades, or plows pulled by 
tractors or horses especially in mountainous fields. With hand digging there 
is little harvest time damage to the tubers. Data typical of the range of 
vields with and without irrigation are reported in table 4 

Potatoes are transported in sacks by railroad trucks or horse-drawn 
wagons. All potatoes are sold within the country, none are exported The 
early crop is sold in Ankara and Istanbul for 120 kurus per kilogram (120 
kurus — $40)* or $9.00 to $10.00 per bushel. The late or fall crop 1s 
usually sold in the field before the crop is harvested for a flat price for the 
field. During the long summer harvesting period prices are usually between 
15 and 20 kurus per kilogram or approximately $1.35 to $1.80 per bushel 


*100 Kurus I lira 
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4. Kange of yields per acre in two provinces. 


Relative 195] 1952 1953 

Provines Yield Variety |Kgs. (Bus.)|/Kgs. (Bus.)| Kgs. (Bus. ) 
Ankara (irrigated) High Kemaliye (13,668 (492)|12,840 (462)'12,400 (466) 
Low Kirklareli | 3,260 (117)|) 2,848 (102)) 2,460 (88) 

\dapazari 

(Rainfall only) High Rize 12,592 (453) 

High | Kemaliye 7,820 (287)| 7,608 (273) 
Low Kirklareli | 3,236 (116)) 2,804 (101)! 2,804 (101) 


\t harvest time the sound potatoes are. stored in ground-covered pits, 
cellars or large storages. Small quantities are usually stored in pits and 
covered with dirt and straw. They are held here either until they are 
old or until early spring. Much loss oceurs in pits because of the difficulty 
of providing proper temperature and humidity. 

Cellar 


are preferred because of their greater convenience and efficiency. 
ometinies 


storages are im farmers houses but other times they are separate 
tructure 


in the fields. They can be made to maintain a temperature of 
3 te 


( during the winter with 70 to 90 per cent relative humidity. As 


vet there are very few large storages with temperature and humidity control 
in Turkey 


UTILIZATION 


\pproxmmately 90 per cent of the crop was used for human food; 5 
lor starch and 5 per cent for animals. As human food, the potatoes are 
boiled, mashed, french fried, made into chips, used in salads, and also in 
various ‘Turkish dishes. Some are converted into starch either i 
commercial factories or on the farms for home use. The starch is used 
to manufacture alcohol, powdered sugar, baby food, adhesives, etc. The 
large factories are located in the commercial potato and corn areas in 
Istanbul, Izmir, Adapazari, Adana and Samsun provinces. Small hand 
operated starch extraction facilities are scattered throughout the country 
to procure starch for use in Turkish foods, 


RESEARCH 


\s vet little scientific work has been done m Turkey with the potato 
crop. Many bulletins and articles have been published about growing 
methods, seed improvement, varieties, marketing and storage. Many hort 
culturists with the schools or Ministry of Agriculture have been conducting 
practical tests and demonstrations for the purpose of helping farmers 
ther potato crop 

Phe Department of Horticulture of the Agricultural College of Ankara 
University has been working with the crop. Other agricultural colleges that 
will probably be giving attention to the crop are a new one m Izmir in 
western Turkey and the one in Attaturk University which is now being 
started in eastern Turkey 

The agricultural high schools (vocational senior high schools) are 
the Barnova School in Izmir, Halkali in Istanbul, Cekirge-Bursa in Bursa 
and Adana in Adana. They have experimental work and do teaching with 
potatoes 


| 
| 
| 
4 
: 
: 
<= 


1Y57 | MINUTES OF ANNUAL MEETING 105 


There are some vocational agricultural schools called Koy lnstitusa 
(or now Ogretmenokulu or teachers’ schools). They have been teaching 
students practical production methods with potatoes and other crops. They 
have fields and gardens for demonstration or instruction in production 
practices, but as vet they have not been testing potatoes. After tive years 
in these schools the students will be teachers in village schools 

Some funds for research are provided to the University of Ankara by 
the Minister of Agriculture. One such project conducted recently by the 
author was the testing of Turkish and foreign varieties at five places which 
differ widely in soil and climate, Ankara, Adapazari, Ferzurum 
and Ordu. No greenhouses for research are now available, but one 1s soon 
to be built at Ankara University 

Current research and development efforts are concerned with the 
search for better varieties; work toward developing varieties adapted to 
both high mountain regions and low altitude areas, elimination of vir 
diseases im seed stocks. development of a seed certification program and 
studies with storage 


MINUTES OF ANNUAL BUSINESS MEETING 
OF THE 

ATO ASSOCIATION OF AMERICA 

Netherlands-Hilton Hotel 


1956 


POY] 


December 7, 


President C. W. Frutchey called the meeting to order at 30 PM 

It was moved by R. H. Larson that the minutes of 1955 Annual 
Meeting of the Potato Association of America, September 7, at East 
lansing, Michigan, be accepted as published. Seconded by ©. ¢ 
‘Turnquist. Motion carried. 

Minutes of the Executive Committee Meeting, December 5, 1956, at 
Cincinnati, Ohio, were read by W. J. Hooker. Paul Eastman moved that 
the minutes be accepted Seconded by R. HH. Larson Motion carried 

Factors to be considered in the selection of the next meeting place 
were discussed, Paul Eastman moved that ballots be mailed to ail regular 
members in the United States and Canada to determine the place ol 
meeting in 1957. Seconded by R. Ek. Webb. Motion carried 22-6 

The following locations are under consideration: Meeting im Toronto 
and Ottawa. Canada in November: meeting with the AIBS at Stanford 
University and National Potato Utilization Conference, Albany, California 
in September; meeting at USDA, Plant Industry Station, Beltsville, 
Marvland in December 

Report of the Pohey Committee was presented by Chairman N \l 
Parks. Report accepted 

Report of the Potato Handbook Conimittes Was pre sented by 
Chairman, Rk. W. Hougas. Advertising charges in 1956 were $125.00 for 
a one-page advertisement, $65.00 for a halt-page ad, $40.00 for a quartet 
page ad and $10.00 for a firm name listing im the buyers guide. The 
sulvertising manager and associate editor is Mr. Clifford Hutchinson, 4121 
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Mineral Point Koad, Madison, Wisconsin 


is: single co 


Cost of the Handbook to buyers 

py, $2.00: 5 to 10 copies, $1.00: 11 to 50 copies, $.50: over 

SO copnes, $.25. A motion, that the report of the 1956 Handbook Committee 
he accepted was made by RK. W. Hougas, seconded by J. C. Campbell. 
Motion carried 

Report of the treasurer was presented by John Campbell. He reported 
a balanee of $5,277.47 at the end of fiseal year, July 31, 1956. Report 
accepted. Written reports of the meetings of the Technical Committees 
on December 6 were presented. Virus Committee, W. G. Hoyman; 
Certification Committee, |. W. Scannell; Potato Introduction Committee, 
R. \ \keley; Late Blight Committee, M. EE. Gallegley; Ring Rot 
Committee, Paul Kastman Reports accepted. 

\ motion was made by J. W. Scannell, Chairman of the Certification 
Committee to accept the Ring Rot Committee Report and requested that 
Karl Fernow’s paper on the Zero Tolerance for Ring Rot be published 
in the American Potato Journal. Motion seconded by Paul Eastman and 
carried 

Report of the Membership Committee was presented by O. C. 
Turnquist. Report accepted 

Report of the Auditing Committee stating that they had examined the 
treasurer's books and found them correct and in good order was presented 
by Paul astman. Report accepted. 

It was moved by N. M. Parks that the Potato Association publish 
a 1958 Potato Handbook. Seconded by Arthur Hawkins. Motion carried. 

It was moved by Paul Eastman, that the Advertising Commission 
for ads in the Potato Handbook and Journal should return to 10 per cent 
at the beginning of the fiscal year, August 1. This rate is to be effective 
on the first $4,000.00 of advertising each fiscal year, increasing to 25 per 
cent on advertising m excess of $4,000.00. Seconded by Harry Moore. 
Motion carried, 

It was moved by R. W. Hougas that the Treasurer's salary be 
increased to $720.00 a vear and that the Editor's salaries be increased to 
$1,080.00 per year. 

It was moved by Paul Eastman that Honorary Life Memberships in 
the Potato Association for the year 1957 be selected on the basis of one 
technical, one industrial, and one foreign member. Seconded by R. H. 
larson. Motion carried 

It was moved by H. O. Werner that action of the Executive 
Committee be endorsed in pledging $25.00 to the development of a monu- 
ment to the potato in the field where the crop is believed to have been 
first grown m North America, Payment of this is contingent upon other 
pledges of sufficient funds to complete the monument. Seconded by Paul 
Eastman. Motion carried. 

It was moved by N. M. Parks that the theme of the 1958 issue of 
the Potato Handbook be “Potato Mac unery & Equipment”. Seconded 
bv J. Campbell Motion carried. 

It was moved by J. C. Campbell that the Potato Association apply for 
affiliate membership in the AIBS, cost to be $100.00 per vear. Seconded 
by Hl. Rieman. Motion carried 

It' was moved by R. H. Larson that a question be inserted in the 
ballot for selecting the location for the next meeting as follows: Vote ves 
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or no whether members are interested in a meeting of an international 
character in 1959 near and at a time close to the meeting of the Interna 
tional Botanical Congress to be held in Canada. Seconded by G. H 
Rieman. Motion carried. 
Report of the Nominating Committee was made by Arthur Hawkins 
as follows: R. W. Hougas, President; N. M. Parks, Vice-President; Kk. J 
Wheeler, Director. O. C. Turnquist moved that the report of the 
Nominating Committee be accepted and that a unanimous ballot be cast 
Seconced by C. FE. Cunningham. Motion carried 
The Executive Committee re-elected John Campbell, Treasurer for 
two years and W. J. Hooker, Secretary for one year, by mail ballot 
following the meeting, 
Respectfully submitted 
W. J Hooks R, Secretary 


1957 COMMITTEES 


Porato ASSOCIATION OF AMERICA 


OFFICERS AND Executive COMMITTEE 


R. W. Hougas, President W. |. Hooker, Secretary 
N. M. Parks, President ©. C. Turnquist, Director 
C. W. Frutchey, Past-President W. G. Hoyman, Director 
J. Camphe ll, Treasurer W heele Dire ctor 


STANDING COMMITTEES 


PROGRAM COMMITTEF 
W. |. Hooker, Chimn., Officers of the Association 


NOMINATING COMMITTEE 


J. W. Scannell, Chmn., G. H. Rieman, R. Bonde 


COMMITTEE 
N. M. Parks. Chmn., Officers and Executive Committee of the Association 


Sup-CoMMITTEE ON SUSTAINING MEMBERSHIP 
Arthur Hawkins, Chmn., J. C. Campbell, Cliff’ Hutchinson 


AUDITING COMMITTEF 
QO. C. Turnquist, E. J. Wheeler, W. G. Hoyman 


COMMITTEE ON LocaL ARRANGEMENTS 
W. J. Hooker, Chmn., Others to be determined 


Boarp 
Ora Smith, J. C. Campbell, R. E. Webb, F. Ross 


SPECIAL COMMITTEE 


HAaNpBOOK COMMITTE! 
W. G. Hoyman, Chom., J. C. Campbell, Cliff Hutchinson, C. W. Frutel 
R. W. Hougas 


Honorary Lire Memeresuie ComMMIttet 
Frutche ( himn | kecutive onmmmittec plu the ter mimediate pa 


presidents 
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Potty 


RK. V. Akeley, Chan., ( Purnquist, W. J. Hooker 


Poratro ¢ FRTIFICATION COMMITTEE 


P. J. Kastman, Chmn., J. W. Scannell, C. W. Frutchey, H. M 


H. kernow 


Darling, 


Latte INVESTIGATIONS 


M. EF. Gallegly, Chmn., C. J. Eide, John Niederhauser, W. R. Mills, R. Bond 
J. Howatt, L. C. Peterson, R. E. Webb 


Dtstast INVESTIGATIONS 


R. Ek. Webb, Chmn., R. H. Larson. S. B Locke, W. J. Hooker, N.S. Wright 
W. G. Hoyman 


Porato COMMITTEE 


Kris Bemis, Chmn., R. Treadway. Robert Sawyer, W. W. Weber 


INTERNATIONAL Res ATIONS COMMITTE! 


Unitep Srate 


Larson, Cham. Cochran, DD. S. Correll, Marx Koehnke. O; 


a 
Smith 


(CANADA 


DS. Maclachlan and L. C. Young 


CENTRAL AND Souti AMERICA 


I. H. Casseres, J. Cervantes, N. Estrada R.. A. B Montaldo, Carlos Ochoa 
Kk. M. Silberschmidt, M. V. Fernandez Valiela 


Maria-Luise Baerecke, George Cokerham, J. G. Hawkes. C. Martin. | 
Munster, A. Rozendaal, H. J. Toxopeus 


COMMITTEE ON ARRANGEMENTS For 1959 Meeting IN ( 


ANADA (in connection wit! 
the International Botanical Congress ) 


ROH. Larson, Chinn., Ora Smith, C. Young. D. S MacLachlan 


LATE BLIGHT 


INVESTIGATIONS 


COMMITTEE 


GALLEGLY, Charman, KR. V. AkeLey, Reiner Bonne, C. J. Exe, 
Howarr, J. S. Niepernauser, C. Peterson. anp W. 


The Late Blight Investigations Committee of the Potato Association 
ob America has limited its thoughts and activities to the problem of breeding 
lor resistance to late blight and to the matter of physiologic specialization 
by the pathogen. Although there has been no activity of the committee as 
a whole during the last year, the various members have exchanged 
IMformation and ideas through personal conversations and correspondence. 

In the past the committee helped clarify the complicated interrelation 
ship of pathologr races and genes for resistance to these races and assisted 
in the adoption of an international nomenclature of these races and genes 
Consideration was given to the establishment of a uniform set of differential 
hosts and the maimtenance of pure cultures of the various 1 
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addition, discussions were carried on with Plant Quarantine officials 
concerning the importation of selected races to use as tools in a program 
of breeding for resistance. 

As a whole, the International Nomenclature System has been helpful 
and useful. The committee recognizes that future work may show the need 
for a revision or an entirely different system. Pure cultures of physiologic 
races have been maintained by individuals at different institutions. The 
maintenance of a uniform set of differential hosts has been more difficult 
Clones tend to become contaminated with virus diseases and some produce 
low yields in certain areas. The Potato Introduction Station has assisted 
in maintaining clean hosts. The committee has been advocating the 
development of true-breeding lines of S. demissum as differential hosts so 
that true seed might be used to produce plants for race identification 
Plant Quarantine officials have hesitated to allow new races to be imported 
Their stand is justifiable when one considers the possible damage which 
might occur if certain of these races were allowed to escay 

\s for the future in breeding for resistance, workers are turning 
more toward the polygenic type of resistance. The obvious reason for this 
trend is the occurrence of physiologi races capable of infecting and 
destroying, varieties with all of the known dominant genes. In the past, 
as the four dominant genes were discovered and introduced into commercial 
potato seedlings, new races were found in a short time, At present, workers 
have found other new dominant genes and indications are that seedlings 
with these new genes eventually will go out with new races. In fact, 
workers in Mexico reported that seedlings with at least one of these new 
dominant genes blighted there the first time they were grown in the field 

In contrast, the polygenic or so called field resistance appears to give 
resistance to all of the recognized physiologic races. Plants with this type 
of resistance are not immune and under severe blight conditions usually 
have lesions. Some workers have established clones with varying levels 
of the polygenic type of resistance. Whereas most selections have moderate 
to low levels of this resistance, some appear to have a very high degree of 
resistance. In fact, the level of polygenic resistance in) some clones 
approaches the degree of resistance given by dominant genes to race © 
The workers in Mexico, where ail known races occur in nature, maicate 
that this type of resistance is the only type giving effective control there 

The dominant type of resistance has been derived from Solanum 
demissum whereas the polygenic type is found seattered among various 
seedlings of S. tuberosum. One cannot be sure of the original source of 
this latter type even though it is known that certam 5 demissum 
accessions carry both types. Many different terms such as “field resi tance,” 
“minor-gene resistance,” “multiple-gene resistance” and “multi-gent 
resistance,” have been used to denote the type of resistance referred to as 
“polygenic resistance” in this report. The Late Blight Investigations 
Committee has not made a decision as to which term would be most 
appropriate. Multiple-gene or multigenic, and polygenic resistance are 
considered synonymous by some breeders whereas others consider that 
these terms have slightly different meanings. 

In addition to resistance work with S. demissum and derivatives 
attention is being turned toward the resistance carried by other species 
such as S. bulbocastanum, S. stoloniferum, S. pinnatisectium, etc. Dittheulty 
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has been encountered in obtaining successful crosses with some of them, 
but with special techniques, there is indication that this barrier may be 


broken. The Potato Introduction Station at Sturgeon Bay, Wisconsin has 


been supplying many of these species, and workers there have made soni 
ol the mitial crosses. It is possible that other types of resistance may be 
carried by these species. As stated by committee member J. LL. Howatt, 


there are mullions of questions which are begging answers in regard to 
the development of blight resistance through the utilization of wild species.” 
\ great « 


leal of work with physiologic specialization by the fungus 1s 
various committee members and others. This has followed 


clone by 


along the lines of race surveys in a given area and studies on the nature 


of race development. The race surveys have shown that most all of the 
races of the International series, ineluding race 1.2.3.4, have been found 
in Canada, Mexico and the United States. In addition, isolates have been 
found im Canada and Mexico which are more highly specialized than race 


1,2,3,4,5,) 


Studies on the nature of race development have indicated that the 
fungus is unstable, particularly for the race 4 character, and that new races 
arise by mutation. Detailed studies at West Virginia have shown that race 
} will appear in almost any culture. For instance, in a culture of 


race 
race 4 may be found: in a culture of race 1. 


race 1.4 may be found: in a 
culture of race 1,2 race 1,2,4 may be found, etc. Thus. the committee 
would like to point out that the Ry gene is useless in a practical program 
of breeding for resistance 


Race surveys in Canada, in europe, im the 
Lnited State 


and other areas have shown a predominance of isolates wit! 
the race 4 character. \lthough at present, the polyge mie resistance appears 
to be effective against all races. it must be considered as a possibility that 
new races also may arise capable of destroving varieties with high level- 
of this type of resistances 


lhe recent discovery that sexual on compatibility 


Yroups Cxist 
in 7’. ifestans in Mexico raises the question of the 


possible origin of new 
races through genetic recombination Phe possibility of the sexual on 
wospore stage as means of survival also must be considered. At present, 
only one of the mating groups has been found in isolates from the United 


States and Canada, whereas both groups have been found in) Mexican 


isolate lurther work is necessary to determine if the sexual stage is a 
lactor im race development and survival in Mexico. Also, with the know! 
edge that mating groups exist, a further search must be made in the 
United States and Canada to determine definitely whether both groups 
eccur m any area in these countries 

kven though potato breeders recognize the complicating factors 
discussed above, they are going ahead with programs of breeding for 
resistance to late blight with some success. The goal of some is to develop 
a commercial variety having all the known dominant genes plus a high 
Ie vel of or field resistance lLarge seedling populations “are beimny 
screened each vear with selec ted physiologic races to sort out the dominant 
genes. A good greenhouse technique of selecting for polygenic resistance 
has been developed, although attempts are being made to work out such 
a method. In the past few years, with cooperation from committee member 
}. S. Niederhauser of The Rockefeller Foundation in Mexico, many potate 
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breeders have submitted selections for field tests in Mexico. At present, 
this approach appears to be the most successful method of determining the 
degree of polygenmic resistance in a selection. The committee wishes to 
express appreciation to The Rockefeller Foundation for their cooperation 
end recommends that testing of breeding material in Mexico be continued 


led Still and C. L. Fitch receiving certificates from President Cecil Frutchey 

signifying their selection for Honorary Life Membership in the Potato Association 

of America at annual meeting December 6, 1956. Prof. James G. Milward and 
Kris P. Bemis who were also honored could not 


TED STILL, HONORED 


It is a double privilege tonight for me to be here, one t 
master of ceremonies and the other to have the pleasure of sponsoring 
Ted Stull of Colorado as an honorary member of the Potato Association 
of America. Few deserve the honor more than he does 

Ted was born in Kansas, December 26, 190] yrew up there, on 
a farm. and attended Kansas State College. For a time following yradua 
tion he worked for the state of Kansas as a wheat inspector, This occupation, 
testing wheat for protein content, amid the dust ot grinding and the 
the laboratory caused him to contact vocational 
he migrated to Colorado finding hi 


chemical fumes of 
tuberculosis. Fighting this disease 
way into the San Luis Valley. This was Colorado’s good fortum Perhaps 
it was nearly an even exchange, since Colorado gave him his health back 
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He married in Colorado and has a family of four: his lovely wife 
Dorothy; his daughter Carolyn; and his son Douglas. They live on a 
potato tarm near Monte Vista, Colorado. 

Ted started raising potatoes in 1930 and began growing foundation 
ced m 1933. Later in the thirties when bacterial ring rot was in its first 
rampage he was largely responsible for saving the Red McClure industry. 
Many of you remember those times. The disease was new, we didn’t know 
what it was. Before anyone became aware of its seriousness all varieties 
were contamimated, The Red MeClure was no exception. Some one had 
to move quickly to prevent the extinction of the variety. Ted hand-picked 
hills and tubers showing no symptoms of the disease, cut the stem end 
of each tuber for a closer examination, and then tuber-indexed them under 
isolation being careful to avoid any contamination. He worked with this 
ced until it was disease-free, releasing some of it to his neighbors as it 
was mecreased. Today, twenty years later, ring rot disease has not been 
found on his farm. That seed was the beginning of the Red McClure 
industry that exists today. With few exceptions every field of Red McClure 
potatoes grown in the San Las Valley came from that seed Ted nursed 
© faithfully at that time. 

Ped adopted and originated other improvement practices early in his 
larmung career. Not being content with good farm and marketing practices 
for himself he began thinking of his neighbors, his community. the San 
laus Valley, the potato industry. One of the first things he did was to 
organize the San Lais Valley Potato Improvement Association. Organized 
olely for the improvement it could bring to the potato industry, it has 
never attempted to carry on any business. At its inception his neighbors 
elected Ted president and he has remained president to this day. It was 
the Potato Improvement Association with Ted carrying the ball, which 
helped instigate one of the first marketing agreement laws. Colorado has 
had a marketing agreement law for seventeen years. Colorado was also 
one of the first states to start compulsory inspection and to adopt the 
branding law. The San Luis Valley Potato Improvement Association was 
behind both of these movements. 

In addition, Ted has always been an enthusiastic cooperator in 
extension Service programs, community planning, and farm cooperative 
marketing. He has also been a leader and strong supporter of research. 
Not willing to wait for the natural sequence of activities to bring research 
findings, he helped originate needed research. He has served as research 
advisor to the Experiment Station for many vears. The Improvement 
\ssociation, with his guiding hand, early rented a farm to facilitate potato 
research. Later it purchased the farm and when it was paid for, donated 
the farm and facilities to the Agricultural College for research purposes. 

\lmost since the first day he grew potatoes be bas been an official in 
the Colorado Certified Potato Growers Association. He has been president 
of this organization several different vears. This is the agency which is 
the cooperating partner with the Agricultural College for the Certification 
of seed potatoes im Colorado 

Several years ago Ted received the Skelly agricultural award for 
his good farming practices and his foundation seed production. He was 
also one of the early Master Seedsmen of Colorado. This is an award that 
every seed grower in Colorado would give his right arm to possess. Ted 
was one of the first to receive this distinction. 
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In closing let me quote a paragraph written to me by one of his 
colleagues. “Ted has worked tirelessly to improve marketing conditions, 
too, not only in Colorado, but nationally as well. In the fall of 1953 when 
potato prices were at disastrously low levels he began to promote the idea 
of farmers solving their own marketing problems through marketing 
associations and marketing quotas, and to steer away from the idea of 
government subsidies. He has travelled thousands of miles, many of them 
at his own expense, to foster these ideas of self help for the potato grower, 
and also single handed at times was able to get others to listen and give 
some thought to this phase of the potato industry. He is a member of the 
National Potato Council, constantly active in attempting to give aid to 
the national program.” 

It is with great pleasure that I sponsor Ted Stull of Monte Vista, 
Colorado as honorary life member in the Potato Association of America 

Frercnry, Colorado College, It. Collins, ( 


C. FITCH, HONORED 


| consider it indeed a pleasure to be given the opportunity to sponser 
my good friend of long standing, Prof. C. Fitch, for Honorary and Late 
Membership in the Potato Association of America. There are few person 
on this continent who have done so much with so little public recognition 
as has Prof. Fitch. He is and has been for many years a man of action, a 
man who believes in getting things done, a man who has looked for little 
commendations for his many deeds- but one who has considered Prova 
dence very good to him by the pleasure he gets from seemg a job well done 
enthusiasm, integrity, truth, honesty, fairplay, vigilance, crusading and 
merit are words which deseribe the work of Profesor Fitch. | have indeed 
never known him to be accused of apple polishing or boot licking. Indeed, 
to the contrary, he has often taken pleasure in leading with his chin when he 
was firmly convineed that that was the proper technique to get lis port 
across or to get his requested appropriation granted, 

\nd speaking of appropriations [| can truthfully say that we have with 
us this evening the man who is an expert at softening and mesmerizing 
budget directors and appropriation committees whether they be Federal, 
State or Local. | know this first hand from two personal experiences im 
connection with the United States House Agricultural Appropriations 
Committee hearings with reference to appropriations for the National 
Potato and Onion Committee. Following one of these hearings a Congres 
sional Commiutteeman concluded the meeting by saving “I always consider 
very seriously the requests made by Prof. Fitch at these hearings since 
it has been my experience that great returns have resulted im the past 
from the appropriations which he has requested” 

| am sure it is no secret to many of you that Prof. Fitch, more than 
anyone else, is responsible for the existence of the National Potato and 
Onion Committee and for the appropriations it has received since 1929 
for potato breeding and since 1938 for onion breeding research. It has not 
always been easy —it has frequently been a thankless job. But | would not 
be describing Prof. Fitch if I told you he was looking for the easy way 
out unless it also hapened to be the one he considered best 

He has been for many vears Secretary and Treasurer of the Lowa 
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ate Vegetable Growers’ Association and is still most active in. that 
pesition. Fleas the man behind the guns at the fast moving, widely known 
octation held at Mason City, lowa. These 
mectings are scheduled for next Monday and Tuesday and | know that it 


Was a sacrifice of time on his part to be in attendance here tonight 


He has been active for many years in the Vegetable Growers’ Associa- 
tion of America and just last week was awarded their highest honor “The 
Veyetable Man of the Year” 


The Packer and thousands 


onnual meeainy of this .\ 


For 47 years he has been a correspondent 
of persons look forward to reading his 
unin im each issue of this publication 
He has sponsored a number of educational trips into various potato 
and vegetable growing areas of the country for the enlightenment and 
pleasure of his lowa growers. No one has ever seen so much for so little 


ct) 


nm so short a time unless they have been on one of these tours. | greatly 
enjoy reading his periodic news letters which describe very vividly his 
KCUIVItle in behalf of the state organization but also an occasional scolding 
ol one or more of his growers for doing something which has not met with 
lis approval. From these news letters I also get the feeling that | am 
privileged to look behind the curtain in his most happy home and see 
gracious examples of love, reverence and faith. 

| have known Prof. Fitch since 1923 when I arrived at lowa State 

College to begin my graduate work. Most of what I have said tonight has 
occurred since that first meeting. | know you will be interested in a brief 
ummary of his earher life and accomplishments. Prof. Fitch is 83 vears 
oung and if you think T have used the wrong word here, | defy you to 
keep up with him. He was born in Charles City, lowa, March 29, 1873 
On June 23, 1926 he married Miss Grace Dewey and they have three 
chilldren, Dewey, David James and Faith Joan and a number of grand 
children 

Just to show you how versatile Prof. Fitch is, | will say that he was 
a dairy farmer and creamery superintendent from 1893 to 1903; a potato 
and upat beet yrower at Greeley, Colorado, 1903 to 1909 ; potato spe jalist 
at the Colorado Agricultural Ikxperiment Station, 1909 to 1913) and 
extension Vegetable Specialist at lowa State College from 1913 to his 
retirement in 1946, Following World War I he was a member of the 
educational Corps, A..F. and was an instructor in vegetables at Allery, 
France. He studied vegetable production in England, France, Italy and 
Germany. And let me dispel any idea that some of you may have that he 
hs an expert only on potatoes and vegetables by telling you that he is the 
author of a publication with the intriguing title of “Some Women of 
France” 

It is folly for me to try to enumerate all the many interesting and 
worthwhile activities and accomplishments of our guest this evening because 
of lis long and extremely active period of years. Let me just say in 
conclusion that we of the Potato Association of America collectively and 
individually consider it a great honor and a privelege to have you with 
with us this evening, Prof. Fitch, and to have you accept from us our 
kindest thoughts and sentiments which are presented to you in the form 
of an Honorary Recognition as Life Member of this Association 


Ora Suitu, Cornell University, Ithaca, New York 
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PROF. JAMES G. MILWARD, HONORED 


When our Vice President, Dr. R. W. Hougas asked me to present 
niv old friend and associate, Professor James G. Milward. as a candidate 
tor Honorary Life Membership in the ‘Potato Association of America, | 
Was very pleased. Jim's many friends throughout the industry will be glad 
to know that he is enjoying good health and this winter, he and his wife 
plan to drive to California to visit with members of their family 

James G. Milward was born on April 5, 1881 at Madison, Wisconsin 
He graduated from the College of Agriculture of the University of 
Wisconsin in 1907 and was granted the M.S. degree in horticulture in 
1909. He became interested in the potato plant as a young student and 
submitted a graduate thesis on early blight of potatoes. From 1903 to 1907 
he was a part-time assistant in horticulture. Professor Milward became 
a full-time member of the Horticultural Department at the University of 
Wisconsin in 1907, and assumed leadership in the nnprovement of seed 
potatoes im the United States. He retired from active service at the age 
of 70 in 195] 

His early studies of varieties in the field dealing with problems. of 
potato degeneration (virus diseases), varietal classification and adaptation 
served as a basis for later extension activities conducted cooperatively with 
the United States Department of Agriculture and other organizations. He 
emphasized the need for developing seed stocks by carefully selecting 
typical and productive hills and maintaining this seed separately for con 
tinued selection. By following these procedure s, he clearly demonstrated 
that healthy vigorous seed, free from varietal nuxtures, could be obtained 
Professor Milward recognized the need to stimulate grower interest and 
understanding in the production of quality seed potatoes. Through his 
efforts the Wisconsin Potato Growers’ Association was organized in 1912 
ine of its main objectives was the development and distribution of quality 
seed on a community, state and national basis .It is generally agreed that 
this early work im Wisconsin was of tremendous importance in getting 
orgamized potato seed certification underway in the United States 

Under a plan directed by William Stuart, and in) cooperation with 
Dr. W. A. Orton, Professor Milward was appointed Field Representative 
of the USDA to supervise the planting, harvesting and evaluation of seed 
potato plots in Southern areas — mainly Louisiana, Texas, Alabama, 
Oklahoma and Arkansas. One object of this work was to bring about 
desirable relations between Northern producers and Southern consumers 
of seed, 

The USDA in 1917 arranged for J. G. Milward to work with Station 
leaders and growers to promote seed potato certification and to inerease 
seed potato supplies for war-time emergency. A series of meetings were 
held in Nebraska, North Dakota, Montana, Minnesota, Colorado, Utah and 
regon to aid in accomplishing these objectives 

Milward was an active member of the Potato Association of America 
during its early formative vears. He served on various committees 
especially seed certification committees, and. was President of the Associa 
tion at its Boston, Massachusetts meeting in 1922 


GG. H. University of Wisconsin, Madison, Wis 
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KRIS P. BEMIS, HONORED 


Kris, as he is generally known, was brought up on a farm in Michigan 
and graduated in horticulture from Michigan State College in 1915. He 
studied marketing under Dr. H J. Eustace, who was about the only 
imstructor in the tield of marketing at that time. 


\iter graduating, he went into county agent work in Brooke County, 
West Virginia. He left there to return to his home state and become County 
\gent of Mason County, Michigan. From there. he jomed the Michigan 
Potato Growers Exe hange and stimulated the production of certified seed 
potatoes in| Michigan. He devised many of the rules and regulations for 
seed certification and set up a marketing plan for Michigan certified seed. 
He then joined Albert Miller and ¢ ompany of Chicago, Illinois, where ne 
handled the sale of certihied seed potatoes, select seed and some table stock. 
\gain he stimulated the production of certified seed in a very wide area 
to become Branch Manager for their production department in the Lake 


in the North Central states. From there he went with the Brown Company 


Okeechobee area of Florida. Here he arranged for the harvesting, packag- 


ing, and distribution of many vegetable crops 

He jomed the Agricultural \djustment) Administration, handling 
tnarketing agreements primarily on potatoes and was instrumental in 
helping establish many of them. He always advocated the packaging of a 
better product. He then went with the Cleveland Tractor Company as a 
Distriet Sales Manager. From there he went back with the Agricultural 
} Bet \djustment Administration to become the Regional Director of the Food 
| Stamp Plan, with headquarters at Philadelphia, Pennsylvania. He then 
transterred to the Office of Price Administration. handling the food 
rationing for mstitutional eating places and helped guide them with respect 
to obtaimimngy vegetables and potatoes for their menus. When he left, the 
Pennsylvania Restaurant Association gave him a testimonial dinner. for 
the outstanding services that he rendered. He left the Office of Price 
\dministration to become Secretary of the Potato Division of the United 
Fresh Fruit and Vegetable Association, which position he currently holds 
His efforts to promote the consumption and nuprove the marketing of 
white potatoes have been outstanding. The publication “Spud Light” which 
Kris writes keeps the trade well informed 


He stimulated and was practically the founder of the Utilization 
Conferences. He always has been interested in research and stimulated 
research not only in the field of potatoes but in many other projects. 

He is married and has two grown children, a son and daughter, both 
of whom are married. He has a fine woodworking laboratory, which is 

haa one of Ins hobbies. The other hobby 1s working with the Boy Scouts of 
\merica. He is Vice-Chairman of the Prince George’s District of this 
organization, He has spent considerable time during the summer with the 
hovs camping in the woods but, of late, has not had much opportunity for 
this, but he usually can combine this hobby with the work of the Boy 
Scouts ‘| roop No. 228. 

He always has been interested in the farmers’ welfare and in the 
potato mdustry in general. 

\. FE. Mereker, National Potato Council, Washington, D. C. 
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1957 ANNUAL MEETING 


The vote on the location of the annual meeting of the Potato Associa 
tion of America was in favor of the Plant Industry Station, ULS.DLA,, 
Beltsville, Maryland on December 2, 3, and 4. \ request for titles of papers 
will be published later. 


BOOK REVIEW 
Walker, J. ¢ 1957. Plant Pathology. Second Edition. 
took Company, Ine., New York. 707 p. Price $10.00 
The second edition of Dh Walker's textbook designed for an 
elementary course in plant pathology, follows the organization used im the 
first edition. Up-dating the information given the previous edition 


constitutes the mayor changes. ‘Lermunolog Classification and 


nnportance of plant diseases, and the history of the scrence are adequately 
covered in the first two chapters. Non-parasitic diseases and diseases 
incited by bacteria, phycomyeetes, fungi mipertects, ascomycetes, basidio 
myeetes, phanerogams, nemotodes and viruses are well treated m succeeding 
chapters. The symptoms, the causal agents, the disease eveles and control 
measures for over 100 well selected diseases on a wide variety of crops 
are discussed. Chapters dealing with general topics such as the relation 
of the environment to disease, host-parasite mteractions, and disease control 
through exculsion, eradication, protection and disease resistance emphasize 
the basic principles of plant pathology. References tollowing the discussions 
on specific diseases and general topies melude the most important papers 
published The hook Is well ustrated hits is by far the best texthook, 
for the beginning student, im the field 


Davis. Plant Pathologist, Rutgers University, New Brunswick, NJ 


Position Wanted 
FOOD TECHNOLOGIST SPECIALIZING IN POTATO PROCESSING 


Age 34, BS Agric. Thorough background in processing of potatoes 
for potato chips, instant potatoes, potato starch and general food 
processing problems. Have conducted a considerable amount of re 
search and development work within the potato product field. 
Acquainted with potato growing, harvesting and storing con 


ditioning problems 


Present position assistant manager of large potato starch and instant 
potato factory Looking for similar position in which my background 


can be used beneficially. 


Please write ©, American Potato Journal, New. Brunswick, N. J 
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Increased Stands, Bigger Yields, More 
Profits when Potato Seed Pieces Are 
Treated with 


= ORTHOCIDE 
= 75 Seed Protectant 


ORTHOCIDE not only protects potato seed pieces from seed rot and 
damp-off at planting, but this treatment continues its protective work 
after planting. Result—much greater production—growers report from 
17°%, to 100%, increase in stands! Also potato seed pieces dipped in 
an ORTHOCIDE 75 Seed Protectant dilution can be held several days 
without deterioration—thus enabling growers to cut pieces in advance 
of planting, without costly, time-consuming interruptions to cut more 
pieces. 


CALIFORNIA SPRAY-CHEMICAL con. (ORTHO) 


Offices Throwghout U.S. A. 
TMS ORTHO, ORTHOCIDE REG. U.S. PAT. OFF. A 
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“TOP 
THE 
MARKET” 


with the 
Right Size 


WO Potatoes 
LOCKWOOD 


* A Symbol of Service. 
* A Sign of Quality. 
Potato Machinery for all needs. 


Let a Lockwood representative 
solve your problems. 


Manufactiing A Complete Line of Potato Machinery —- 


LOCKWOOD GRADERS 
GERING NEBR. 
— OFFICES IN ALL PRINCIPAL POTATO AREAS — 
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‘7 
“DITHANE gives us everything we expect from o potat 
fungicide. It keeps blight out of our fields, it is mild on 7 
foliage; it gives us better yields on potatoes that come 
out of storage in good shape i 
“DITHANE gi hi 
gives us everything we 
f e id 9 
expect from a potato fungicide. 
W. J. DICKSON, Dickson Bros., Gilby, North Dakota 
The top growers in this potato business know all the tricks uch a a 
using Drrwane fungicide tor blight control. And to eet best result T 
thie ilwa pray Dirnanke early and keep on spraying it right i, 
through the season 
I biait hy these leaders consistently get higher yields and more 
No. Vs per acre. By sticking with Dirnaner, they also get potatoes 
that can’t be beat for dry matter content. Cooking chipping 
qpualitie ind storage propertse 
Phe difference in is that it give Protection 
against blieht without harming blossoms o1 when used a 
recommended It enable ines to remain green and 
longer to vive Vou tibet thew best 
See your dealer now tor Diriane D-14 (nabam) or dusts based on 
Z-78 (zineb 


Chemicals for Agriculture 


ROHM HAAS 


COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. ; 


Representatives in principal foreign countnes : 
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DITHANE 45 trade-mari 
Rex US Pat Off and 
in Principal f , mnt 
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University Microfilé@s 
313 North lst St 
Ann Arbor 


proof is in the eating 


the 
ae The Housewife may not 
d realize it but that “better 
tasting” potato is one that 
was sprayed with TRIANGLE 
BRAND COPPER SULPHATE. Spraying with Triangle 
Brand Copper Sulphate in Bordeaux Mixture to control 
blight is a safe and economical way to insure a good 
crop. It gives a better yield of No. 1’s, with better stor- 
age expectancy, and helps the potato retain its NAT- 
URAL. FLAVOR. This means increased consumer ac- 
ceptance and greater profit to the grower. Despite the 
claims-made for organic fungicides, experienced and 
successful. growers still prefer time-tested COPPER 


SULPHATE for the control of early and late blight. 
it on your crop and see the difference. 


CONTROL POND SCUM AND 
ALGAE in farm waters with 
TRIANGLE BRAND COPPER 
SULPHATE. 


FENCE POST treatment with 
TRIANGLE BRAND COPPER 
SULPHATE prevents decay 
; and termite damage. 


Send today for information on these important uses of copper sulphate 


PHELPS DODGE REFINING CORPORATION 


300 Park Ave., New Yo 22,N.Y.* 5310 W. 66th St., Chicago 38, III. 
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